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Construction of Curriculum Analyzing System Based on
Document Clustering of Syllabus Data

TAKAYUKI NOZAWA,* MASAAKI IDA,* FUYUKI YOSHIKANE,*
KAZUTERU MIYAZAKIT and HAJIME KITAft

In designing of an original curriculum by a higher education institution, or in external
evaluation of an institution’s curriculum, comprehending the curriculum contents of many
institutions in the same field is necessary. However, this is very hard to do even for edu-
cation experts in that field. Therefore, some computer system which promotes discovering
the features of the curriculums is desired by the curriculum designers and evaluators. In this
research, we developed a new system which supports the feature discovering of curriculums,
utilizing the document clustering technique. This system treats syllabus data which constitute
some curriculums and are expressed in a common format, calculates the similarity between
the syllabi based on the occurrence frequency of technical terms, clusters the syllabi, and
thus helps to find distinguishing features of the curriculums by visualizing and comparing the
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assignments of the syllabi to the clusters along various classification axes.
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Table 1 Curriculum Analyzing System options.
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Fig.1 Curriculum Analyzing System main menu.
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Fig.2 Assignment of syllabi to clusters and its
visualization.
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Table 2 Clustering execution time for various size of
syllabus-sets.

goooooa 60 168 356 687 1333
0000 (sec) 1.6 12.5 | 64.4 | 257.6 1131.7
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Table 3 Subject codes and names contained in J97 26)
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Table 4 Obtained cluster summaries with standard

option set.

L1 0000000000000 C, | D0DOO0DOODOOOO0OO0OO0ODO0DO00O0DO..

L-2 0ooooooooon ¢, | DODDDODDODODDOOOODDODOOOO...

M: 0OO00OOO0OOoOooooo Cs pOo0o00O0O00OO0oO0OoOooOO0ooOoooooooo...

M.l | ooooooooo C; | D0ODDOODOOODOOOOOOOODDOOO...

M2 | oooo C. | D0ODDOOOOOOOOODOODODOODOO...

M3 | ooo Cs | 00DDODDODDOODOOOOOOOOOOOO...

M4 | booooooo Cs | DDODDODDDDODOO00000O0DODODD...

M5 | ooooo C, | DOODDODODODDOODOOODOOODDOOOO...
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U-1 oooo Table 5 Result of clustering with standard option set.
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U-3 | DooooooooOooO CT G.8

R C; | M-2, M-5, M-6, U-1, U-3, U-6, U-11, U-15,

U-5 | Dooooooooo AL -1 3. G-10
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U-7 | DooDOooDOoOoOoOOO

G-4, G-5

U-8 | Doooo

U-9 0oooooo Cs | M4, G-6
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U-12 | 00000000 Co | M-1
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U-16 oooo Table 6 Obtained cluster summaries with tf for term

U-17 gooooo weighting.

U-18 | DOOOOO C, | 0000000000 O0000O00000000...
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AT oooooo Table 7 Result of clustering with tf for term weighting.
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Table 8 Result of clustering with non-normalization,
inner-product-distance for similarity.

Cp | L-2, M-2, M-6, U-1, U-2, U-3, U-5, U-6, U-8,
U-10, U-11, U-15, U-21, A-1, A-4, G-1, G-2,
G-8, G-10
Cy | L-1, U-4, U-7, U-9, U-12, U-19, A-2, A-3,
G-4, G-5
Cy | M-4, G-6
Cs | U-14, U-16, U-17, U-18, U-20, A-5, A-6, A-T7,

G-9
Ci | M3, G-7

Cs | M-1

Cs | U-13, A-8, G-3
Cr | M5
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Table 9 Result of clustering with non-normalization,
inverse-Euclid-distance for similarity.

Co C, 0 C;000 4500 Cq U-16
C> A-7 C3 U-11
Cy U-8 Cs M-6
Cs U-14 Cr U-4
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Table 10 Euclidean norm of each syllabus in term-vector-

space.

L-1 50.8 | L-2 78.4 | M-1 81.0
M-2 46.4 | M-3 54.4 | M-4 88.6
M-5 60.9 | M-6 129.0 | U-1 95.8
U-2 84.6 | U-3 54.8 | U-4 115.9
U-5 46.5 | U-6 73.0 | U-7 65.2
U-8 141.5 | U-9 92.0 | U-10 69.6

U-11 109.5 | U-12 65.4 | U-13 34.5
U-14 106.9 | U-15 67.3 | U-16 110.6
U-17  100.4 | U-18 99.2 | U-19 82.6

U-20 59.8 | U-21 87.4 | A-1 69.2
A-2 52.8 | A-3 60.3 | A-4 67.3
A-5 64.5 | A-6 30.7 | A-7 116.2
A-8 60.1 | G-1 64.5 | G-2 70.9
G-3 479 | G-4 71.6 | G-5 67.3
G-6 83.1 | G-7 42.8 | G-8 73.3
G-9 96.0 | G-10 31.3
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Table 11 Result of clustering with single-link method for
clustering.

Co | C10 C, 0003000 Cc, | L1
Cy | M-4, U-16, U-17, U-18, U- | C5 | G-6
20, A-5, A-6, A-7, G-9
Cy | U-2, U8, U-21 Cs | M-1
Cs | L-2 C, | U-14
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oo
Table 12 Result of clustering with complete-link method
for clustering.

Co | L-2, U-5, U-10, U-13, A-4, G-3, G-8

Cy | M-3, U-3, U-14, G-1, G-7, G-10

Co | L-1, M-5, U-11, U-18, A-5

Cs | M-2, M-6, U-1, U-6, U-15, A-1, G-2

Cy | U-4, U-7, U-12, U-19, A-2, A-3, A-8, G-4,
G-5

Cs | M-1, M-4, U-9, G-6

Ce | U-16, U-17, U-20, A-6, A-7, G-9

Cc; | U-2, U8, U-21
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Table 13 Cluster summaries analysing curriculums of 10
departments.

Co goo0ooO0ooooooOoooooboooooo..
Ch gooooooooOOoOooooOoooooobooon..
Cy goooo00oOooooO0o0obOoo0ooo0ooo0..
C3 gooooooooooOooooOooooooooo..
Cy gooooo0oo0oooooOoooooooooon..
Cs go0oo0o0oO0o0o0O000b0O000000000D0...
Cs goooooo0ooOo0ooOooooooooooon..

014 1000000000D00DOOD—DODODODOOOOO
Table 14 Department-cluster cross table analysing

curriculums of 10 departments.

Co Cq Ca C3 Cy Cs Cs g
do 17 24 9 8 1 3 2 64
d1 19 4 8 5 1 4 1 42
d2 30 16 25 9 2 3 0 85
d3 21 8 16 11 0 3 1 60
d4 27 25 8 8 2 3 0 73
d5 15 21 28 7 2 3 3 79
dé 51 28 10 4 3 2 1 99
d7 21 7 61 7 0 2 2 | 100
ds 20 11 13 5 0 2 2 53
d9 15 5 6 3 0 2 1 32
] 236 | 149 | 184 | 67 | 11 27 | 13 | 687
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‘ ‘ ‘ ‘ ‘ Table 15 Cluster summaries analysing curriculums of 2
g — |« departments.
o d5 dc(_)1 - Co | ODDODDODODOOODOODODODODO0O0O000O0...
S c.6 dﬁ"r B Cy 0oo0o0000ooDobDDOO00ODOoO0OoDoODoDOoO..
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Fig.3 Correspondence analysis for 10 departments, 7
clusters.
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Fig.4 Correspondence analysis for 5 cases of department-

requirement combination, and 7 clusters.
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